Introduction {#ss1}
============

Pain rehabilitation programmes are offered patients with non-malignant pain for which single interventions such as pharmacological treatment or physiotherapy had been found to be insufficient. Programmes usually have a cognitive behavioural therapy approach, including measures to improve pain behaviour, cognitive restructuring, sleep strategies, stress management, psychosocial training, lifestyle adaptations to pain, pacing, and also physical exercise, ergonomics, body posture and co-ordination, relaxation techniques, Electromyography (EMG)-biofeedback, and strategies to maintain improvements. The length of the programmes varies, but they commonly last for 4--8 weeks. Systematic assessments of treatments for long-term pain ([@CIT0001]) indicate that multidisciplinary rehabilitation programmes containing a combination of psychological interventions and physical training can improve functioning and help patients back to work. However, little is known of the extent to which such rehabilitation also improves satisfaction with life, reflecting important changes on a truly personal level. The Life Satisfaction checklist (LiSat-11) ([@CIT0007]) is a self-report checklist reflecting satisfaction with life as a whole as well as satisfaction with 10 specific domains, and is an attempt to approach this ideal. Previous studies have shown that life satisfaction is very low among patients with long-term pain ([@CIT0009]) and that domains of LiSat-11 improve after pain rehabilitation ([@CIT0011]).

The primary aim of the present study was to evaluate if multimodal pain rehabilitation can improve life satisfaction and emotional well-being, and reduce disability, in both the short and the long term. A second aim was to test the sensitivity for change of LiSat-11 as a short- and long-term outcome instrument after treatment designed to improve these outcome variables. LiSat-11 results are here combined with the Multidimensional Pain Inventory (MPI) ([@CIT0013]), an instrument designed to measure disability and psychological, social, and behavioural aspects of chronic pain. These outcome domains relate to what long-term pain patients themselves believe to be important when evaluating the effectiveness of pain treatment ([@CIT0014]). In addition, we studied how the results varied with certain patient factors: gender, age, employment status, and pain severity.

Material and methods {#ss2}
====================

Subjects {#ss3}
--------

The participating subjects were 164 patients diagnosed with long-term non-malignant pain, aged 18--64 years. Subjects were selected from patients consecutively referred to the Uppsala University hospital pain rehabilitation clinic mostly from local general practitioners, company doctors, and hospital specialist clinics. This clinic is well established and has a long tradition in the evaluation and treatment of patients with long-term pain using a multidisciplinary approach.

All patients had their medical and functional status assessed by a multidisciplinary rehabilitation team during two half days. Patients were accepted for the pain rehabilitation programme and this study when the assessment had demonstrated rehabilitation needs related to long-term pain. It was considered realistic to reach improvement for those accepted. Patients with severe depression and/or drug or alcohol abuse were excluded. Additionally, to be eligible for inclusion patients had to be able to speak Swedish and to be able to fill in questionnaires.

Of the 164 patients accepted for the pain rehabilitation programme, 10 (6%) were excluded because they did not complete the first set of questionnaires, and 21 patients (12.8%) because they did not complete the second set at discharge just after the end of the programme ([Figure 1](#F1){ref-type="fig"}). Sixty-five (40%) did not complete the questionnaire one year after finishing of the programme. Thus, from the 164 patients referred to the programme, 133 completed the follow-up just after the end of the programme and 68 patients completed the 1-year follow-up. Mean duration of pain before the programme was 5.7 years (SD 1,826 days), and about 4 years (SD 1,314 days) for those who responded at one year after the programme. Further patient data including demographic data and main pain location are shown in [Table I](#T1){ref-type="table"}. A comparison between categories in [Table I](#T1){ref-type="table"} indicates that the drop-out between baseline and 12-month follow-up was rather evenly distributed between categories.

![Flow chart showing those who attended the programme and filled in questionnaires at the different time points.](UPS-119-278-g001){#F1}

###### 

Demographic data.

  ------------------------------------------------------------------------------------------------------------------------------------------------------
                                                    t0: admission, *n* = 164\   t1: discharge, *n* = 133\   t2: 1 year, *n* = 68\                
                                                    Mean 37.40; SD 9.07         Mean 37.38; SD 8.93         Mean 36.31; SD 9.08                  
  ------------------------------------------------- --------------------------- --------------------------- ----------------------- ------- ---- -------
  Gender                                                                                                                                         

   Men                                              47                          30.5%                       41                      30.8%   17   25%

   Women                                            107                         69.5%                       92                      69.2%   51   75%

  Origin                                                                                                                                         

   Born in Scandinavia[^a^](#T1_1){ref-type="fn"}   135                         88.8%                       117                     88.6%   60   89.6%

   Born outside Scandinavia                         15                          11.2%                       15                      11.4%   7    10.4%

  Education                                                                                                                                      

   Secondary school                                 24                          15.6%                       20                      15.2%   7    10.3%

   Upper secondary school                           99                          64.3%                       86                      65.6%   44   64.7%

   University                                       26                          16.9%                       24                      18.3%   13   20.0%

   Other                                            2                           1.3%                        1                       0.8%    1    1.5%

  Source of income[^b^](#T1_2){ref-type="fn"}                                                                                                    

   Paid work                                        42                          27.3%                       35                      26.5%   17   25%

   Sickness benefit                                 123                         79.9%                       107                     81.0%   54   79.4%

   Sickness pension                                 15                          9.7%                        14                      10.6%   3    4.4%

   Social allowance                                 5                           3.2%                        4                       3.0%    1    1.5%

   Days not in work[^c^](#T1_3){ref-type="fn"}      658 (SD 415)                661 (SD 423)                678 (SD 401)                         

  Main pain location                                                                                                                             

   Neck                                             36                          23.4%                                                       8    21.1%

   Shoulder or arm                                  21                          13.6%                                                       6    15.8%

   Thoracic back                                    5                           3.6%                                                        2    5.3%

   Lumbar back                                      11                          7.1%                                                        5    13.2%

   Head or face                                     5                           3.6%                                                        --   --

   Location varies                                  50                          32.5%                                                       15   39.5%

   Leg                                              4                           2.6%                                                        1    2.6%

   Hip                                              3                           1.9%                                                        1    2.6%

   Abdomen                                          1                           0.6%                                                        --   --

   Chest                                            1                           0.6%                                                        --   --
  ------------------------------------------------------------------------------------------------------------------------------------------------------

The numbers of patients in some lines do not sum up to the total number of patients, and the percentages do not sum up to 100, both because some questions were not answered by all patients. We do not have data to show main pain location at discharge.

Scandinavia is here defined as Sweden, Denmark, Finland, and Norway.

Several sources of income are possible.

Five patients with more than 2,000 days' absence from work were excluded from this calculation.

Rehabilitation programme and questionnaires {#ss4}
-------------------------------------------

The pain rehabilitation programme in this study followed generally used approaches. Part of the programme had a cognitive behavioural approach. Important ingredients were education, cognitive restructuring, psychosocial training, physical exercise, ergonomics, positioning, balance and co-ordination, relaxation, pacing, body awareness, and practising activity structuring and balancing. Groups of about 8 (range 6--9) patients participated in the programme for 5 weeks, 5 days a week, 7 hours a day. Interventions were performed mostly in groups, led by one or several pain rehabilitation professionals. Self-practice exercises were followed up weekly during the programme. The rehabilitation team consisted of a physician specialized in pain rehabilitation (in charge of the programme), a physiotherapist, an occupational therapist, a social counsellor, a psychologist, and a nurse.

Patients were assessed at admission (t0), at discharge from the programme (t1), and 1 year after the programme (t2). Patients received three sets of questionnaires at three different time points, directly handed over or by mail. Questionnaires were filled in at home before the programme, at the clinic at the end of the programme, and at home 1 year after the programme. No reminders were sent. The questionnaires were parts of the Swedish National Quality Registry for Pain Rehabilitation (NRS). They included socio-demographic data including off-work period, pain duration, The West-Haven Yale Multidimensional Pain Inventory ((WHY)MPI), and the Life Satisfaction checklist (LiSat-11).

The Life Satisfaction checklist (LiSat-11) ([@CIT0007]) is a self-report checklist. The responses are given on a 6-point numeric scale. Swedish population norms for LiSat-11 can be found in a previously published study ([@CIT0007]) for comparison. This earlier study also included tests of construct validity and reliability.

The (WHY)MPI ([@CIT0013]) is a self-report questionnaire constructed to describe aspects of dysfunction, disability, and participation restrictions. It is divided in three sections (impact of pain on patients' life, responses of others to patients' communication of pain, and participation in common daily activities). There are 61 items distributed among 13 composite scales. Responses are given on a 7-point Likert scale. The MPI has shown sound psychometric properties ([@CIT0013]). A Swedish translation of the original English version provided by the NRS committee, including all 61 questions, was used in the present study. However, only the results of five MPI subscales are reported in the present study: pain severity, pain-related interference in everyday life, perceived life control, affective distress, and general activity level.

Statistics {#ss5}
----------

All statistics were computed using SPSS 11.5 software. A Q-Q plot was used to explore if data for the 10 LiSat-11 domains, and for life as a whole, and MPI scales followed approximate normal distributions. To evaluate changes in Life Satisfaction and MPI over the 1-year follow-up a series of repeated measures analyses of variance (ANOVA) were used. Pairwise comparisons *post hoc* were performed by using Scheffé's method. The aim of pairwise comparisons was to evaluate contrasts between the measurements. Changes between t0 and t1 were analysed with paired *t* test. All *p* Values below 0.05 were considered as statistically significant.

Ethics {#ss6}
------

A Swedish ethics committee has previously confirmed that the national use of the questionnaires in the NRS register is ethically acceptable. The local ethics committee in Uppsala found that the design of the present study did not require further formal ethical consideration (Dnr 2004: M-381).

Results {#ss7}
=======

There was no statistically significant difference in demographic data such as age and gender, national origin, level of education, and source of income among the patients who completed the questionnaires at 1 year (t2; *n* = 68) and those that did not (data not presented). Patients responding at t0 reported pain duration of 2,074 days (SD 1,826), and those at t2 1,473 days (SD 1,314).

Paired *t* tests showed significant improvements between admission (t0) and at discharge just after the end of the programme (t1) regarding satisfaction with *life as a whole*, *vocation*, *leisure*, *sexual life*, *psychological health*, and *somatic health* ([Table II](#T2){ref-type="table"}). MPI scales showed significant decreases in *pain severity*, *pain interference*, *life control*, and *affective distress* ([Table II](#T2){ref-type="table"}).

###### 

Changes in LiSat-11 domains and MPI scales over time.

                                          t0: admission Mean (SD)   t1: discharge Mean (SD)   Paired *t* test
  --------------------------------------- ------------------------- ------------------------- -----------------
  Life Satisfaction (LiSat)                                                                   
   Life as a whole                        3.43 (1.07)               3.84 (1.13)               \<0.001
   Vocation                               2.04 (1.25)               2.30 (1.39)               0.015
   Economy                                2.82 (1.42)               2.87 (1.37)               0.573
   Leisure                                3.06 (1.24)               3.41 (1.14)               0.001
   Contacts                               3.69 (1.30)               3.82 (1.30)               0.220
   Sexual life                            3.09 (1.59)               3.36 (1.62)               0.003
   ADL                                    4.03 (1.22)               4.22 (1.19)               0.103
   Family life                            4.45 (1.13)               4.66 (1.06)               0.057
   Partner relationship                   4.55 (1.39)               4.73 (1.36)               0.079
   Somatic health                         2.31 (1.14)               2.85 (1.27)               \<0.001
   Psychological health                   3.49 (1.23)               3.75 (1.30)               0.002
  Multidimensional Pain Inventory (MPI)                                                       
   Pain severity                          4.21 (0.80)               4.03 (0.99)               0.015
   Pain interference                      4.38 (0.92)               4.01 (0.92)               \>0.001
   Life control                           2.57 (0.92)               3.02 (1.20)               \>0.001
   Affective distress                     3.38 (1.08)               2.98 (1.31)               \>0.001
   General activity level                 2.46 (0.77)               2.56 (0.74)               0.058

Data were based on all patients who filled in questionnaires at t0 and t1.

SD = standard deviation.

Repeated measures ANOVAs showed that significant improvement had occurred across 1 year for LiSat-11 *life as a whole* and the six following LiSat-11 domains: *vocation*, *leisure*, *contacts*, *sexual life*, *somatic health*, and *psychological health* ([Table III](#T3){ref-type="table"}; [Figure 2](#F2){ref-type="fig"}). Absolute numbers showed gradual improvements from t0 to t1, and from t1 to t2 for *vocation*, *leisure*, *somatic health*, *sexual life*, and *psychological health*. LiSat-11 *life as a whole* improved from t0 to t1 and remained unchanged from t1 to t2. LiSat-11 *contacts* improved from t0 to t2. None of the improvements reached the levels reported for the reference sample ([@CIT0007]). Satisfaction with *economy*, *activity of daily life (ADL)*, *family life*, and *partner relationship* did not change significantly.

![LiSat-11 outcome over time. Values represent all patients that filled in questionnaires at the different time points. Mean values, 1--6. Reference group = mean life satisfaction calculated from data collected from a nationally representative Swedish sample of 2,533 people ([@CIT0007]); \* = significant change over time, based on those that responded at all three time points.](UPS-119-278-g002){#F2}

###### 

Changes in LiSat-11 domains and MPI scales over time.

                                                  t0: admission Mean (SD)                              t1: discharge Mean (SD)   t2: 1 year Mean (SD)
  ----------------------------------------------- ---------------------------------------------------- ------------------------- ----------------------
  Life Satisfaction (LiSat)                                                                                                      
   Life as a whole[\*](#T3_1){ref-type="fn"}      3.37 (1.11)                                          3.83 (1.12)               3.82 (1.26)
                                                  Wilks's λ = 0.708, F(2.53) \< 10.952, *p* \< 0.000                             
   Vocation[\*](#T3_1){ref-type="fn"}             2.05 (1.29)                                          2.31 (1.39)               2.95 (1.58)
                                                  Wilks's λ = 0.784, F(2.52) = 7.183, *p* = 0.002                                
   Economy                                        2.88 (1.43)                                          2.90 (1.39)               2.85 (1.40)
                                                  Wilks's λ = 0.934, F(2.56) = 1.99, *p* = 0.146                                 
   Leisure[\*](#T3_1){ref-type="fn"}              3.02 (1.21)                                          3.42 (1.13)               3.62 (1.21)
                                                  Wilks's λ = 0.720, F(2.55) = 10.703, *p* \< 0.001                              
   Contacts[\*](#T3_1){ref-type="fn"}             3.68 (1.28)                                          3.83 (1.29)               4.16 (1.13)
                                                  Wilks's λ = 0.849, F(2.56) = 4.97, *p* = 0.010                                 
   Sexual life[\*](#T3_1){ref-type="fn"}          3.17 (1.61)                                          3.36 (1.61)               3.62 (1.53)
                                                  Wilks's λ = 0.857, F(2.52) = 4.351, *p* = 0.018)                               
   ADL                                            4.07 (1.24)                                          4.19 (1.20)               4.38 (1.18)
                                                  Wilks's λ = 0.966, F(2.55) = 0.966, *p* = 0.387                                
   Family life                                    4.49 (1.11)                                          4.66 (1.03)               4.38 (1.18)
                                                  Wilks's λ = 0.915, F(2.41) = 1.912, *p* = 0.161                                
   Partner relationship                           4.52 (1.43)                                          4.64 (1.26)               4.89 (1.28)
                                                  Wilks's λ = 0.999, F(2.41) = 0.028, *p* = 0.973                                
   Somatic health[\*](#T3_1){ref-type="fn"}       2.33 (1.21)                                          2.82 (1.28)               3.06 (1.22)
                                                  Wilks's λ = 0.686, F(2.55) = 12.60, *p* \< 0.000                               
   Psychological health                           3.49 (1.26)                                          3.76 (1.39)               4.01 (1.32)
                                                  Wilks's λ = 0.846, F(2.55) = 4.994, *p* \< 0.010                               
  Multidimensional Pain Inventory (MPI)                                                                                          
   Pain severity[\*](#T3_1){ref-type="fn"}        4.32 (0.79)                                          3.87 (0.99)               3.60 (1.12)
                                                  Wilks's λ = 0.627, *p* \< 0.001                                                
   Pain interference[\*](#T3_1){ref-type="fn"}    4.38 (0.88)                                          3.94 (0.93)               3.74 (1.06)
                                                  Wilks's λ = 0.667, *p* \< 0.001                                                
   Life control[\*](#T3_1){ref-type="fn"}         2.43 (0.92)                                          3.11 (1.17)               3.12 (1.19)
                                                  Wilks's λ = 0.701, *p* = 0.001                                                 
   Affective distress[\*](#T3_1){ref-type="fn"}   3.44 (1.02)                                          2.77 (1.37)               2.76 (1.38)
                                                  Wilks's λ = 0.667, *p* \< 0.001                                                
   General activity level                         3.03 (0.25)                                          3.04 (0.16)               3.05 (0.08)
                                                  Wilks's λ = 0.972, *p* = 0.06 (between t1 and t2)                              

Data are based on only the 68 patients who filled in all three questionnaires. Mean and standard deviations (SD).

= significant at 5% level.

Repeated measures ANOVAs testing of the MPI scales showed that significant improvements had occurred across 1 year for four of the MPI scales: *pain severity*, *interference*, *life control*, and *affective distress* ([Table III](#T3){ref-type="table"}; [Figure 3](#F3){ref-type="fig"}). Since only two patients provided answers to the index *general activity level* at 12-month follow-up it was not possible to carry out further statistical analyses with regard to these data.

![MPI outcome over time. Values represent all patients that filled in questionnaires at the different time points. Data used for 'General activity level' 'after one year' are based on only two patients and were not used for statistical analysis. \* = Significant change over time based on those that responded at all three time points.](UPS-119-278-g003){#F3}

Although the MPI variables except *general activity* level improved significantly both at t1 and t2 compared with t0, neither gender nor *pain severity* nor work/not work had an effect on the general outcome of the programme as measured by LiSat-11 and MPI. However, age had a significant effect on the MPI scale *affective distress* both at discharge immediately after the programme (Wilks's λ = 0.967, F~(1,\ 127)~ = 4.29, *p* = 0.04) and across 1 year (Wilks's λ = 0.920, F~(1,\ 55)~ = 4.78, *p* = 0.033). Patients aged 38 years (median age in the study group) and above decreased their distress significantly more than patients younger than 38 years.

Discussion {#ss8}
==========

Methodological considerations {#ss9}
-----------------------------

The patients participating in this study are not likely to represent patients with long-term pain in general. For example, only those with severe rehabilitation needs were admitted to the programme, and patients with substance abuse and severe depression were excluded. Furthermore, since we lack a formal control group, it is not known to what extent the rehabilitation programme or confounders such as the course of time or other interventions influenced the results. However, as the participants had a mean duration of pain of about 6 years before they started the rehabilitation programme it seems unlikely that the improvements observed during the programme and in the follow-up had other explanations than the rehabilitation intervention itself.

A large proportion of patients responded to the questionnaires at t1 (81.1%), giving the results from t0 to t1 more validity than changes from t1 to t2. The response rate at t2 was considerably lower (41.5%). The reason for the high dropout rate was not analysed but is likely to be due to the long period of no contact and low motivation. Reminders were not sent as this was not included in the research plan. Lack of reminders, shame due to lack of adherence to the rehabilitation plan (e.g. exercises), disappointment of the results, and even the opposite, considerable improvements, may have contributed to the high dropout at t2. Furthermore, non-responders tended to be those with longer pain duration before the programme commenced. The significance and possible causal link of this association are unclear but make the conclusion after 1 year comparatively stronger for those with shorter pain duration. There was no significant difference, however, in demographic data between the patients who completed the questionnaires at 1 year and those who did not.

Life satisfaction {#ss10}
-----------------

Life satisfaction may be best explained as the degree to which an individual experiences himself as being able to attain his goals ([@CIT0015]). This concept implies that the level of overall life satisfaction (life as a whole) is associated with specific life satisfaction domains, depending upon the extent to which individual activity goals are perceived as vital. Improvement in life satisfaction may reflect either improved functioning and/or reduced and more realistic goals. A rehabilitation programme may have both effects. In both cases, the gap between the present situation and the goal the individual experiences himself as being able to attain would have decreased, and hence the life satisfaction increased.

Satisfaction with *somatic health* gradually improved from t0 to t1, and from t1 to t2. Previous investigators ([@CIT0007]) reported that satisfaction with health correlated to satisfaction with life as a whole, indicating that satisfaction with somatic health is important for satisfaction with *life as a whole*. Satisfaction with *psychological health* gradually increased from t0 to t2. This is likely to be related to improvements in the MPI scales *life control*, and decreases in *affective distress* and *pain interference*. We suggest that the MPI and LiSat-11 partly supplement each other as tools to describe how functional impairments and aspects of disability relate to life satisfaction domains ([@CIT0017]). Similar results were found for *vocation* and *leisure*.

MPI {#ss11}
---

A high level of positive correlation has previously been shown for the following LiSat-11 domains/MPI scale pairs: *psychological health/life control* and negative correlation for *psychological health/pain interference* and for *psychological health/affective distress* ([@CIT0017]). In accordance with this, the present findings show that changes in these LiSat-11/MPI pairs after a rehabilitation programme seem to be associated in a similar way.

The results of the present study show a decrease in MPI *pain severity* at discharge directly after the programme, and that this had continued further after 1 year. Previous studies of multidisciplinary pain rehabilitation have shown various results regarding reduction of pain intensity ([@CIT0018]). Interestingly, a decrease in MPI scale scores for *pain severity* and *interference* at discharge immediately after the pain rehabilitation programme decreased the risk of being on full-time sick leave 1 year later ([@CIT0021]). It is not possible to infer from the concept 'pain severity' used in this study to what extent it relates to pain intensity or other aspects of pain, including pain tolerance and suffering.

Effects of age, pain severity, gender, and work/not work {#ss12}
--------------------------------------------------------

None of the factors *pain severity*, gender, or work/not work had a significant impact on the general outcome of the programme regarding LiSat-11 *life as a whole* or the measured MPI- scales. The only factor that emerged was age; patients aged 38 years and above showed significantly less *affective distress* after the programme compared with patients younger than 38 years. The importance of this single positive statistical finding must be interpreted with caution, but is in accordance with findings by Persson et al. ([@CIT0022]). It is possible that older age may be associated with more expectations of pain as a part of everyday life and therefore less affective distress. Thus, as no clear differences between demographic groups were found, it would be illogical to give for instance patients without employment and those with higher age lower priority to programmes such as that in focus in this study.

Women and men did not differ significantly in satisfaction with *life as a whole* and measured MPI scales after the rehabilitation programme in this study. Previous studies have shown conflicting results (see ([@CIT0023])).

There was no difference over time between patients with *pain severity* above median 4.3 (calculated from index scores) and below in *life as a whole* and the other measured MPI scales. This result is not in line with previous studies showing that more intense pain was prognostic for greater improvements during rehabilitation ([@CIT0029]). There is no clear explanation for this discrepancy. Likewise, there was no difference between patients in work compared with those not working across time in *life as a whole* and the measured MPI scales. This is in keeping with a previous study showing that being at work did not affect improvement after a rehabilitation programme for patients with chronic low back pain ([@CIT0029]). However, also these results must be interpreted with caution as only 27% of the patients in our study were engaged in vocational work.

Conclusions {#ss13}
===========

-   The results of this study indicate that multidisciplinary rehabilitation is an effective method to improve life satisfaction and to reduce pain severity and negative psychological, social, and behavioural effects of pain.

-   The rehabilitation programme affected Life Satisfaction (LiSat-11) and MPI domains regardless of gender, level of pain severity, work status, and age {18--37 or 38--65 years).

-   Patient groups with a mean duration of pain of 4 years may experience lasting improvements in functioning and well-being by participating in a multidisciplinary rehabilitation programme.
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